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36. 

lattice ions. Since the valenco of the rare earth ions remain* 

constant, any change in tho above montionod property is due 

basically to tho changing ion si?o. The oxperimontal results 

desoribod in the sections on Melting Foint and Thermal Expansion 

may bo cited as supporting these statements. The melting point 

of L&AIO3, l.o. involving tho largost rare earth ion is 1917°C; upon 

substituting tho smaller cerium ion for lanthanum, the melting point 

was incroased to 2017 C. A still further substitution of neodymium 

for lanthanum produced an increase in the melting point i,o 2055°C. 

Similar concepts to the above could be employed in part in 

examining the thermal expansion data. As mentioned previously, the 

stability of the crystal is increased by replacing the larger 

lanthanum ion with neodymium. AS a result, the mean coefficient 

of thermal expansion of LaAlOj (10.7 x 10 'CC) is greater than 

that of the KdA103 (9.7 x 10*6/°C). The break in the thermal 

expansion curve of CeA103, evidently a second order transition, 

nerits further discussion, 

A differential thermal analysis examination had been made in 

an effort to learn more about the nature of the change. There was 

no heat effect evident indicating that if a new form came into 

existence its thermal properties were the sane as those of the room 

temperature form. The X~ray results, previously described., obtained 

at the higher temperature were also suoh that no differentiation 

could be made between the two forms. The X-ray apparatus employed, 

however, was that which Indicated that all tho investigated crystals 

were cubic, A more Precise X-rsy unit working at the appropriate 

temperature would doubtless throw more light on tho situation. 
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The well known spectral transnuttance curve of neodymium- 

bearing glass is contained in the absorption bands shown by NdalO^. 

The transmit tance of the lanthanum and oerlum alumina tea, on the 

other hand does not possess the fine structure and absorption bands 

generally associated with rare earths.    Nevertheless,  a fine 

structure does exist,  though much weaker and present to a lesser 

extent than that of NciAlO*.    This structure appears in the 

lanthanum ccrcpound in the red, while  in C0AIO3 in the green region 

of the spectrum thero is an indication of the rare earth nature 

of the crystals. 

The presence of the previously mentioned second order 

transition in CeAlO? was viewed with such interost,  for the onset 

of ferroeleetricity is marked by Just such a condition.    Though no 

thermal offects could be observed by means of thermal analysis, 

the change in heat capacity at the Curio point of 3a?i0j is of the 

order of 3 x 10""* eal/g°C.    This very small chango could easily 

have been overlooked or unresolvod on the differential equipment 

used.    For these reasons,  the results of dielectric measurements 

wcro eagerly awaited.    The dielectric constants as reported,  range 

between 20 and 28, and are of a magnitudo displayed by many 

substances,     it would appear,  then,  that the crystals are not 

ferroelectric,  in spite of the marled similarities to BaTlO^ with 

respect to a jocond-order transition (possible Curie point) and 

tetragooallty of its perovsklte structure. 

In the crystals examined, LaAlOj with tho highest resistivity 

(10,2 x 10^    ohm-cm) has the lowest change in loss between 25 and 

2$C°C (from 0,056 to 0.15). On the other hand, C0AIO3 with a 
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resistivity of 2.1 x 10' ohn-cm hai a loss change of O.JO to 41.5. 

Neodymium aluminate bos intermediate valuos of 2.02 x 1010 ohm-om 

and a loss change of 0.035 to 0.25.    Though the resistivity is 

referred to D.C., it appears that the conductivity mechanism is 

closely linked to that producing tho loss with increasing 

temperature.    Loss and rosistivlty data indicate sosne correlation 

of this sort. 

XI. CONCLUSIONS 

1. Single crystals of LaAlO^, CeAlO*, and NdAiOj were grown 

successfully using the Verneull technique 

2. Substitution of cerium and neodymium for lanthanum 

disturbed the cubic nature of the lattor aluminate and produood 

tetragonal structures, which nevertheless retainod the porovsklte 

form. 

3. The molar volume of the alumina tea decreased upon 

substituting cerium for lanthanum or neodymium for cerium. 

If. Density, refractive index, and melting point of the 

crystals incroased with increasing atomic number of the rare earth 

ion, 

5. The thermal expansion of CeAlOj displays what appears to 

be a second-order transition. 

6. Spectral transmittance curves of the rare earth 

aluminatea possess, in varying degroe, fine structure typical of 

**are earth spectra. 

7. On the basis of the electrical data, the investigated 

compounds are apparontly not forroolectrlc. 

S. The mechanism producing loss in the crystals appears to 

be associated with conductivity. 
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